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Dear Editor,
In a recent article by Giraud et al. [1]
the effect of a left-to-right shunt on
the transpulmonary thermodilution
(TPTD) curve and the subsequent
calculation of extravascular lung
water (EVLW) and intrathoracic
blood volume (ITBV) are described.
The authors conclude that a left-to-
right shunt generates recirculation of
thermal indicator, which induces a
change in the dilution curve.
Although we support their observa-
tion their explanation may lead to
confusion.
The transpulmonary thermodilu-
tion method must fulﬁll the following
conditions: (1) constant blood ﬂow,
(2) no or minimal loss of indicator
between injection and detection point,
(3) complete mixing of the indicator
with blood, and (4) the indicator must
pass the detection point only once [2].
To satisfy condition 4, the dilution
curve is interrupted at the downslope
part based upon a speciﬁc algorithm
to prevent the effects of recirculation
[3]. Subsequently the curve is
extrapolated from the interrupted
point to the baseline in order to cal-
culate the area under the curve [4].
The cases described by Giraud
et al. both had a left-to-right shunt
(ventricular septal defect (VSD) and
aorto-cava ﬁstula (ACF)). The (pul-
monary) ‘‘recirculation’’ that occurs
in a left-to-right shunt is an extra
‘‘short’’ circuit. The observed TPTD
curve is the result of a delay in
delivery of the indicator to the
systemic circulation and will subse-
quently show a lower initial peak,
followed by a slow re-approximation
to the baseline.
Unfortunately the authors do not
provide the values of the mean transit
time (MTt) and downslope time
(DSt), but these numbers are easily
deduced from Fig. 1 on page 1,084
[1]. The recalculations are explained
in Table 1 and show that the left-to-
right shunt induces an increase of
both time intervals. The increase of
the DSt (51%) is twice the increment
of the MTt (25%). Recirculation of
the indicator passing the detecting
point for a second time is excluded by
the fact that true recirculation will not
occur before approximately 60 s
(&2 9 MTt in the normal situation).
This is long after the interruption of
the downslope part.
Increment of the DSt and, to a
lesser extent, of the MTt can also be
observed in the presence of a large
volume of lung water. Both situations
are the consequence of delayed
delivery of indicator to the systemic
circulation. In conclusion it can be
stated that a left-to-right shunt indu-
ces an increase in DSt and, to a lesser
extent, MTt as a consequence of
delayed delivery of indicator to the
systemic circulation because of the
presence of an extra circuit. This
phenomenon should not be confused
with true recirculation.
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Table 1 Recalculations for case 1
Case 1 VSD present VSD closed
CO 4.79 5.68
ITBVI 857 1,334
EVLWI 31.7 14.3
BSA 1.8 1.8
Weight 75 75
Calculations
ITBV (ml) 1,542.6 2,401.2
EVLW (ml) 2,377.5 1,072.5
GEDV (ml) 1,234.1 1,921.0
ITTV (ml) 3,920.1 3,473.7
MTt (s) 49.1 36.7
PTV (ml) 2,686.0 1,552.7
DSt (s) 33.6 16.4
ITTV = CO 9 MTt 9 1,000/60
PTV = CO 9 DSt 9 1,000/60
GEDV = ITTV - PTV
ITBV = GEDV 9 1.25
EVLW = ITTV - ITBV
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